We have suggested that future warming climate scenarios will result in a shift in the phytoplankton community in the central ocean gyres towards smaller cells, and that under such conditions, diatoms, especially large-celled species, would be at a competitive disadvantage 1 . We also suggested that a warming climate will simultaneously enhance the productivity of large phytoplankton, such as diatoms, in coastal regions, owing to increased wind-driven upwelling 1 . Peters claims that our suggestion is uncertain, arguing that climate and biological-modelling efforts show that future warming climate scenarios will result in conditions that favour diatoms.
First, we agree with Peters that our proposal of future phytoplankton-population dynamics is not certain. Unfortunately, certainty is not an attribute of future climate prediction, and therefore simply demonstrating that there is uncertainty in a prediction cannot be used as a test to reject our basic hypothesis. Rather, what is necessary is an assessment of climate-forced environmental conditions that allow one phytoplankton group to out-compete other phytoplankton groups. We suggest that future warming climate scenarios generally lead to increased stratification in the central gyres, which, if true, is predicted to reduce the competitive advantages of diatoms 2 . If that happens, small-celled phytoplankton will have a competitive advantage over large-celled phytoplankton. This does not mean, however, that diatoms will be absent; rather, diatoms will probably become a smaller component of the phytoplankton community.
Peters provides two examples of how warming climate scenarios might lead to a less-stable upper ocean that favours diatoms and an export flux of organic matter: increased storms and chaos in the upper mixed layer. Indeed, these two phenomena could increase the turbulent energy in the upper ocean, and thus potentially enhance export production; however, even if this were to occur, the feedback effect on the climate would be small. As Peters also points out, warming climate scenarios depend on the integrated balance of stabilizing versus destabilizing events in the open ocean. This is an onerous modelling task that can have uncertain results owing to the number of parameters that are required to estimate the balance of stabilizing and destabilizing events in future climate scenarios.
Ultimately, it is the geological record and ecological observations that inform models 3, 4 . The geological record suggests that as climate warms the upper ocean becomes more stabilized, with a greater abundance of small coccolithophorids and smaller diatoms 5 . It is possible that the current warming event might not unfold as historical record suggests; however, the geological record remains one of the best sources of empirical evidence from which to evaluate and predict the effect of climate change on the ocean environment. Similarly, during glacial-interglacial cycles, there seems to be an alteration between diatoms and coccolithophorids 6, 7 . Finally, recent ecological observations suggest that the central gyres have become increasingly oligotrophic [8] [9] [10] . In summary, models are inevitably imperfect. However, based on the geological record and ecological observations, we contend that in the coming centuries the ocean will favour small cells and fewer diatoms than that observed prior to the industrial revolution.
